Overexpression of mitochondrial 3-hydroxy-3-methylglutaryl-CoA synthase in transgenic mice causes hepatic hyperketogenesis.
Mitochondrial 3-hydroxy-3-methylglutaryl-CoA synthase (HMG-CoA synthase) is a key enzyme in the ketone body pathway. To determine its role in the regulation of liver ketogenesis, transgenic mice expressing a P-enolpyruvate carboxykinase/HMG-CoA synthase chimeric gene have been obtained. An increase in the concentration of mitochondrial HMG-CoA synthase mRNA was detected in these mice, which was associated with a 3-fold increase in HMG-CoA synthase activity in liver mitochondrial extracts. Transgenic mice were normoglycemic and had normal levels of plasma triglycerides and lower free fatty acids. However, the plasma concentration of ketone bodies was about three times higher in transgenic mice than in control animals. Hepatocytes in primary culture from transgenic mice expressed the chimeric gene in a regulated manner and showed a 3-fold increase in beta-hydroxybutyrate and acetoacetate concentrations in the medium. This animal model thus shows that the overexpression of mitochondrial HMG-CoA synthase causes ketone body overproduction, suggesting that this enzyme may be a regulatory step in liver ketogenesis.